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ABSTRACT 


This report provides ichthyoplankton and associated station 
and tow data from California Cooperative Oceanic Fisheries 
Investigations (CalCOFI) cruises conducted off California and 
Baja California in 1981. It is the twenty-third report in a 
series that presents these data for all biological-oceanographic 
CalCOFI surveys from 1951 to the present. AY cotal jor o/s 
stations was occupied during 7 multivessel cruises over the 
survey area which extended from Pt. Reyes, California to Pt. San 
Juanico, Mexico, and seaward to several hundred miles. The 
data are listed in a series of 6 tables; the background, 
methodology, and information necessary for interpretation and 
quantitative analysis of the data are presented in an 
accompanying text. All pertinent station and tow data, including 
volumes of water strained and standard haul factors, are listed 
in the first table. Another key table lists, by station and 
month, standardized counts of each of the 150 larval fish 
categories identified from survey samples. This and previous and 
subsequent reports make the CalCOFI ichthyoplankton and station 
data available to all investigators and serve as guides to the 
newly developed computer data base. 


INTRODUCTION 


This report, the twenty-third of ae series, provides 
ichthyoplankton and associated station and tow data from 
California Cooperative Oceanic Fisheries Investigations (CalCOFT) 
joint biological-oceanographic survey cruises conducted in 1981. 
This program was initiated in 1949, under the sponsorship of the 
Marine Research Committee of the State of California, to study 
the population fluctuations of the Pacific sardine (Sardinops 
sagax) and the environmental factors that may play a role in such 
fluctuations. CalCOFI, known as the California Cooperative 
Sardine Research Program from 1949 to 1953, was made up of 
representatives of the South Pacific Fisheries Investigations 
(SPFI) of the U.S. Fish and Wildlife Service [now the La Jolla 
Laboratory, National Marine Fisheries Service (NMFS)], the 
Scripps Institution of Oceanography (SIO), the California 
Department of Fish and Game (CDFG), the California Academy of 
Sciences (CAS) and the Hopkins Marine Station of Stanford 
University. The first three of these agencies supplied ships and 
personnel to conduct the sea _ surveys. NMFS processed the 
plankton samples and analyzed the ichthyoplankton from them. SIO 
processed and analyzed the hydrographic samples and measurements 
and also analyzed invertebrate groups from the plankton samples. 


The boundaries, station placement, and sampling frequency 
for the CalCOFI survey area were based on the results of joint 
biological and oceanographic cruises conducted by NMFS and_ SIO 
during 1939-41. Those cruises were designed to collect sardine 
eggs and larvae and associated hydrographic data over the entire 
areal and seasonal spawning range of the species. On these 
survey cruises, plankton tows were made to 70 m, a depth which 


encompassed the vertical distribution of sardine eggs and larvae. 
Wide-ranging joint biological and oceanographic survey cruises 
were resumed in 1949 with sardine as the focus; however, an 
increasing interest in other biological components resulted in 
the deepening of standard tows to 140 m in 1951. This marked the 
beginning of truly quantitative ichthyoplankton sampling on 
CalCOFI surveys. 


Hydrographic data resulting from CalCOFI surveys in 1981 
have been published in standard formats (Univ. of Calif., SIO, 
1985a,b). A computer data base for eggs and larvae of sardine 
and anchovy, for larvae of Pacific hake (Merluccius productus), 
jack mackerel (fTrachurus symmetricus) and Pacific mackerel 
(Scomber japonicus), and for eggs of Pacific saury (Cololabis 
saira) was established in 1969. The development of a data base 
for other fish larvae is a complex undertaking because competency 
of identification has evolved steadily over the past 38 years. 
We began the task of producing a CalCOFI ichthyoplankton data 


base and associated data report series in 1983. All available 
Original records for 1981 were subjected to an extensive 
verification and editing process to produce this report. This 
and previous (Ambrose et al., 1987a,b,c; 1988a,b,c; Sandknop et 
al, 2987a,b; 198Sa ib,c,d; Stevems et al., wwW987a,b,c; WIS8a,b; 


Sumida et al., 1987a,b; 1988a,b,c) and subsequent reports make 
the CalCOFI ichthyoplankton and station data available to all 
investigators and serve as guides to the computer data base. The 
data base will be modified when additional errors are discovered 
and when composite taxa from the earlier years are reidentified. 
These reports are the fundamental reference documents against 
which subsequent changes in the data base can be compared. 


SAMPLING AREA AND PATTERN 


In 1981, the six CalCOFI cruises occupied stations during 
portions of all months from January to August. A seventh cruise 
(8012), conducted in November and December of 1980, was included 
in the 1981 data base. A total of 978 stations included in this 
data base was occupied on seven cruises, with an average of 140 


stations per cruise (range 81-206). Coverage of the survey 
station pattern varied among cruises and the entire survey area 
was not covered on any single cruise (Figures 1-7, Table 1). The 
area off northern California (lines 40-57) was not covered. All 


major lines were occupied off central California (lines 60-76.7) 
on Cruises 8101 through 8107 and only line 60 was excluded from 
the coverage on Cruise 8012. All major lines between Pt. 
Conception, California, and Pt. San Juanico, Baja California 
(lines 80-137) were occupied on Cruise 8012; southerly coverage 
of this region stopped at Pt. Pequena (line 133.3) on Cruise 
8104, at Pt. Abreojos (line 130) on 8102, at San Cristobal Bay 
(line 123.3) on 8108, and at Rosario Bay (line 110) on 8101 and 


8105. The area off southern Baja Califoria (lines 140-157) was 
not surveyed in 1981. Typically, coverage did not extend beyond 
station 90 (approximately 160-260 miles offshore). Ordinal 


stations ending ina decimal were rounded off in the _ station 


plots (Figures ET Cruises 8107 and 8108 in this report are 
considered a single cruise (8107) in the SIO hydrographic data 
base and are combined in Figure 7. 


Two vessels were employed on these cruises: the David Starr 
Jordan of NMFS and the New Horizon of SIO. The David Starr 
Jordan was used on six cruises and the New Horizon on five (Univ. 
Oie (Aulae,, SU, NSKI3Gei,19))) o 


After 1969, CalCOFI surveys were made on a triennial basis. 
These began in 1972 and continued every 3 years (1975, 1978, 
1981, 1984) until 1985 when annual surveys were resumed. 


SAMPLING GEAR AND METHODS 


In 1978, the standard 1l-m ring net with towing bridle was 
replaced by a bridle-free "bongo" net. The bongo frame (McGowan 
and Brown, 1966; Smith and Richardson, 1977) consists of a pair 
of circular frames connected by a central axle which is 
horizontal to the towing wire and attached to it by a clamp. The 
axle is free to rotate so that the mouth openings are vertical 
during the tow. The standard CalCOFI version of the bongo net 
has 71 cm diameter frames and net material constructed of nylon 
mesh. Each net consists of a cylindrical section ca. 146 cm 
tong paca truncated <conscal \Wectlon ca... 161 «cm, ong,. and) ha 
detachable cod end. The starboard net, from which the standard 
sample is taken, is constructed of 0.505 mm mesh. The sample 
from the port net is used for other purposes; the mesh size is 
either 0.505 mm or 0.333 mm mesh depending on requirements. The 
cod end of each net is constructed of 0.333 mm mesh (W. C. Flerx, 
pers. comm.) 


The standard tow in 1981 was an oblique haul to ca. 210 m 
depth (to 15 m of the bottom in shallow areas) designed to,filter 
a constant amount of water per depth interval (ca. 2m /m of 
depth) over the vertical range of most ichthyoplankters. Hauls 


1calcoFI lines (Figure 8) are arranged perpendicular to the 
coastline and extend from the Canadian border (line 10) to below 
Cape San Lucas, Baja California (line 157). Stations were 
established on the basis of a perpendicular to line 80 (off Pt. 
Conception) at a point designated as station 60. Stations were 
plotted seaward and shoreward from station 60 on each line. 
Cardinal CalCOFI lines (those ending in "0") are 120 miles apart 
and usually bracket two ordinal lines (ending in "3" or "7"), so 
that lines are 40 miles apart over most of the pattern. Cardinal 
stations are 40 miles apart and typically these are separated by 
a station number ending in "5" so that stations are 20 miles 
apart out to station 90 on most lines. Stations are placed at 
closer intervals near the coast and islands to accommodate these 
features (see Kramer et al., 1972 for further details). 


were made at a ship speed of 1.5-2.0 knots and initiated by 
clamping the net to the towing cable with the 34 kg terminal 
weight below the surface. The net was lowered to ca. 210 m depth 
by paying out 300 m of wire over a 6 minute period (35 m of 
depth/min.). After fishing at depth for 30 seconds, the net was 
retrieved at 20 m/min. (14 m depth/min.). The angle of stray of 
the towing cable was recorded every 30 seconds and maintained at 
45° (+3°) by adjusting the ship speed and course. After reaching 
the surface, the nets were washed down and the samples preserved 
in 5% formalin buffered with sodium borate. Flowmeter readings 
were made at the beginning and end of each tow. Descriptions of 
the methods are given by Kramer et al. (1972) and Smith and 
Richardson (1977). The bongo net frame is described in McGowan 
and Brown (1966) and Smith and Richardson (1977). 


LABORATORY PROCEDURES 


Laboratory processing began with the determination of a 
displacement volume for each sample (methods described in Staff, 
SPFI, 2953 and Kramer et al., 1972). Sorting involved the 
removal of ichthyoplankton from the sample and identification and 
separation of: eggs and larvae of Pacific sardine and northern 
anchovy; larvae of Pacific hake; and eggs of Pacific saury. Some 
samples were fractioned into aliquots using a Folsom plankton 
splitter (McEwen et al., 1954) prior to sorting. Criteria for 
fractioning were: 1) samples taken at a distance greater than 
200 nautical miles from shore were not fractioned, 2) samples 
taken closer than 200 miles from shore and containing 25 ml of 
plankton or less were not fractioned, and 3) samples taken closer 
than 200 miles from shore and containing more than 25 ml of 
plankton were fractioned to 50% of their original volume (J. R. 
Thrailkill, pers. comm.). Aliquot percentages for fractioned 
samples from 1981 are listed in Table 1 under the "Percent 
Sorted" column; 42% of the samples collected in 1981 were 
fractioned. 


A “standard haul factor" (SHF) was calculated for each tow 
to make them comparable and allow estimations of areal abundance. 
This factor adjusts the number of eggs or larvae in a haul to the 
number in 10 m of water strained per meter of depth fished. Tee 
the vertical distribution of the species has been encompassed, 
then the adjusted value is equivalent to the number under 10 m 
of sea surface. The SHF is calculated for each haul by the 
formula: 


SHF 


Il 
br 
fo) 
ie] 


where D = depth of haul = cosine of the average angle 
of stray of the towing cable multiplied by 
cable length (m) 


V = total volume of water (m? ) strained 
during the haul 
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where R = total number of revolutions of the current 
meter during the haul 


a = area (m7) of the mouth of the net 


p = length of column of water (m) needed to 
produce one revolution of the current 
meter. 


Tow depth, volume of water strained, and standard haul factor are 
listed in Table 1 for each tow taken during 1975. Detailed 
descriptions of factors involved in calculating these values are 
presented in Ahlstrom (1948), Kramer et al. (1972), and Smith and 
Richardson (1977). 


IDENTIFICATION 


Identification of ichthyoplankton species beyond those 
separated during the sorting process was carried out by a 
separate group of specialists. Ontogenetic stages of fishes are 
inherently difficult to identify and this is further complicated 
by the large number and diversity of species which contribute to 
the ichthyoplankton of the California Current region. Most 
identifications were accomplished by establishing ontogenetic 
series on the basis of morphology, meristics, and pigmentation 
and then identifying these series by relating them to known 
metamorphic, juvenile, or adult stages with overlapping features 
(Powles and Markle, 1984). A total of 148 taxa was identified 
for 1981, with 93 taken to species, 27 to genus, 24 to family, 
and 4 to order or suborder. In the decade of the 1970's some 
taxa were identified for the first time. These included larvae 
of the bathylagid Bathylagus longirostris, the gonostomatids 
Danaphos oculatus and Valencienellus stellatus, the myctophid 
Bolinichthys spp., and the trichiurid Lepidopus xantusi. Larvae 
in the families Scopelarchidae and Nomeidae were identified to 
genus or species. Five species of rockfish in the Sebastes group 


were also identified: Si. aurora, Go egiordant, 1S. Hlevishwsr 
macdonaldi, and S. paucispinis. im 961, .. fours -spectess lot 
Sciaenidae were identified for the first time: Cheilotrema 


saturnum, Genyonemus lineatus, Roncador stearnsii, and Seriphus 
politus. 


The task of producing a reliable and equitable 
ichthyoplankton data base required extensive procedures to 
verify, correct, and edit the original identifications. The 
primary data source was the original identification sheets (see 
Kramer et al., 1972, for examples); however, a critical resource 
used in all phases of this process was the CalCcoFI 


ichthyoplankton collection in which the samples are archived. 
Throughout the course of CalCOFI ichthyoplankton studies, samples 
have been identified to the lowest taxon possible. In reviewing 
these identifications for the data base, our approach has’ been 
conservative and we have preserved those identifications and 
counts which we could confirm, while correcting as many of the 
errors as possible. After computer entry, taxonomic errors and 
inconsistencies in the data base were corrected and the most 
obvious identification errors were corrected. Our current 
knowledge of ichthyoplankton techniques coupled with a precise 
understanding of the development of identification competency in 
the program over the years allowed us to critically judge the 
historical records. Identifications were changed to different 
taxa, lumped to a higher taxonomic category, or given a more 
precise taxonomic name. In some cases, identifications of a 
taxon were inconsistent among cruises in a year. These records 
were made equitable by lumping to the higher taxonomic category 
to avoid biases that could result in quantitative misinter- 
pretation. 


Next, statistical, seasonal, and geographic outliers were 
identified, employing a series of graphic summaries and listings. 
Examination of geographic outliers proved to be especially 
effective because of our accumulated knowledge of species 
distributions. In the course of examining samples for these 
outliers, other identification errors were discovered and 
eventually all taxa were scrutinized to some extent. Lastly, 
certain taxa were reexamined in all samples for the entire 
CalCOFI time series. These taxa were selected because of their 
commercial, ecological, phylogenetic, or zoogeographic importance 
or because taxonomic confusion was at the ordinal level. The 
following is a list of the taxa for 1981 which received special 
attention, with explanations and caveats intended to aid in 
quantitative interpretations: 


Sardinops sagax - all specimens south of line 120 checked for 
misidentification of Opisthonema spp. 


Engraulis mordax - some nearshore samples of small FE. mordax 
may contain other anchovy genera which could not be 
differentiated. 


Nansenia spp. - all specimens checked and identified as N. 
candida or N. crassa; all specimens of these species near 
their range boundaries checked. 


Bathylagus spp. - includes small and/or disintegrated specimens 
of Bathylagus or Leuroglossus stilbius. 


Stomiiformes - all specimens checked and identified to genus 
or species; residuals are small, poorly preserved or 
unavailable specimens. 


Cyclothone spp. - tentative and sporadic identifications to 
species were lumped to genus. 


Vinciguerria lucetia - some V. poweriae may remain in these 
samples because small larvae of the two species could not be 
differentiated; sporadic identification of V. poweriae began 
in 1961. 


Sternoptychidae - tentative and sporadic identifications of 
hatchetfishes to genus were lumped to family. 


Paralepididae - all specimens examined and identified to species; 
residuals are small, poorly preserved or unavailable 
specimens. 

Scopelarchidae - all specimens reidentified to genus or species; 


residuals are small, poorly preserved specimens. 


Lampanyctus spp. - tentative and sporadic identifications to 
species lumped to genus. 


Lampanyctus regalis - underrepresented because of inability 
to differentiate small larvae (<5 mm) from those of other 
species of the genus; counts may include other species of 
the genus because of difficulty in identifying larvae of 
this large and complex genus. 


Lampanyctus ritteri - comment for L. regalis applies to this 
species. 
Hygophum spp. - all specimens reidentified to species; residuals 


are small, poorly preserved specimens. 

Hygophum atratum - all specimens checked. 

Hygophum reinhardtii - all specimens checked. 

Physiculus spp. - specimen checked. 

Ophidiiformes - this category did not exist originally and 
unidentified larvae of this order, including a type referred 
to as "Zoarcidae", were originally placed in the "blenny" 
category. 


Ophidion scrippsae - all specimens checked. 


Trachipteridae - tentative and sporadic identifications to genus 
were lumped to family. 


Melamphaes spp. - all identifications ascribed to Melamphaidae 
were reexamined and assigned to genus (Melamphaes, 
Poromitra) or species (Scopelogadus bispinosus); larvae 


originally identified as Melamphaes spp. were not reexamined 
and this category may contain other melamphaid genera. 


Hexagrammidae - all specimens checked and identified to genus or 
species; residual is a small, poorly preserved specimen. 


Oxylebius pictus - all specimens checked. 
Zaniolepis spp. - all specimens checked. 


Blennioidei - this is the residual of the completely reexamined 
"blenny" category, which also contained various misidenti- 
fied ophidiiforms, and is now restricted to members of 
northern stichaeioid families and true blennioids (other 
than Hypsoblennius spp.) in the southern part of the 
pattern). 


Labridae - all specimens originally identified to family were 
reexamined and assigned to genus (Halichoeres spp.) or 
species (Oxyjulis californica, Semicossyphus pulcher). 


Chromis punctipinnis - records south of about line 120 may 
include other pomacentrid taxa. 


Carangidae - all specimens checked; tentative and sporadic 
identifications to genus or species (except Trachurus 
symmetricus and Seriola lalandi) were lumped to family. 


Seriola lalandi - specimen checked. 


Gerreidae - tentative and sporadic identifications to genus 
lumped to family. 


Haemulidae - tentative and sporadic identifications to genus 
lumped to family. 


Girella nigricans - specimen checked. 
Caulolatilus princeps - all specimens checked. 


Sciaenidae - larvae identified to species; residuals are small, 
poorly preserved specimens. 


Scombridae - all larvae identified to this family or constituent 
taxa (except Scomber japonicus) were reexamined and reas- 
signed. 


Pleuronectiformes - all specimens of this category were 
reexamined and reassigned. 


Citharichthys spp. - all larvae identified to species were lumped 
to genus except C. stigmaeus; category includes larvae of 
Etropus spp. 


Citharichthys stigmaeus - includes larvae larger than ca. 4.5 mm; 
smaller larvae are in Citharichthys spp. 


Paralichthys spp. - all specimens of this genus were examined and 
most were assigned to P. californicus or Xystreurys 
liolepis. 


Xystreurys liolepis - originally misidentified as Paralichthys 
californicus; all specimens reidentified. 


Glyptocephalus zachirus - all specimens examined. 
Microstomus pacificus - all specimens examined. 


Pleuronichthys spp. - all larvae of this genus and constituent 
species were examined and assigned to species; residuals are 
unavailable specimens. 


Psettichthys melanostictus - all specimens examined. 


COMPUTER ENTRY AND EDITING 


Each taxon on the original identification sheets was given a 
3-digit code based on the list of codes in Haight et al. (1979). 
Taxon codes and counts from these sheets were keypunched by 
cruise and station, along with pertinent station and tow data and 
entered into the VAX 11/780 computer at the University of 
California, San Diego, Computing Center. After entries were 
completed for an entire year, print-out listings of taxa and 
counts on each station were compared with the original data 
sheets to eliminate keypunch errors. Next, data in the file were 
cross-checked with data on an existing file which contained: 
station and tow data; numbers of eggs of sardine, anchovy, and 
saury; numbers of larvae of sardine, anchovy, hake, jack 
mackerel, and Pacific mackerel; total number of fish eggs; and 
total number of fish larvae. 


Discrepancies in ichthyopiankton data in these two files 
were corrected by inspecting original records from the sorting 
laboratory, the original ichthyoplankton identification sheets, 
and the samples themselves. Station and tow data discrepancies 
between the two files were corrected by reviewing ships' logs and 
deck tow sheets, original records from the sorting laboratory, 
cruise announcements, publications, header information on the 
ichthyoplankton identification sheets, and station plots 
generated for each cruise. Eventually all station and tow data 
were checked by comparing these sources. 


The corrected ichthyoplankton data base was then examined 
statistically and outliers were found and checked as_ above. 
Distributional plots were then prepared for each taxon and these 
were checked by reviewing the data sources mentioned above and by 
examining archived specimens. A listing of each taxon by station 
(Table 4) was produced, which became the primary document for 
subsequent checks. Misidentifications found in geographic 
outlier checks and other misidentifications and data problems 
discovered in the course of examining archived samples resulted 
in several iterations of Table 4. Finally, totals in Table 4 
were checked against annual summaries of incidence and abundance 


(Tables 2 and 3). Ecological analyses of the data were conducted 
concurrently with editing procedures and provided cross-checks 
that allowed correction of errors. 


SPECIES SUMMARY 


Larvae of northern anchovy (Engraulis mordax) represented 
65.5% of all fish larvae taken on CalCOFI cruises during 1981 and 
numbered 10 times as many as the rockfish genus, Sebastes spp., 
the next most abundant taxon with 6.4% of the total larvae (Table 
2, 3). Northern anchovy also ranked first in incidence; Sebastes 
ranked 2nd. The next most abundant species was the gonostomatid 
Vinciguerria lucetia with 5.0% of the total, followed by the 
deepsea smelt Leuroglossus stilbius with 3.5%; they ranked 5th 
and 4th respectively, in incidence. Pacific hake, Merluccius 
productus, ranked 5th in abundance (2.5%) and 12th in occurrence. 
Two myctophids, Stenobrachius leucopsarus and Triphoturus 
mexicanus, ranked 6th (2.1%) and 7th (1.7%) in number and 6th and 
8th in occurrence. The final 3 taxa in the top 10 collected in 
1981 were the Pacific mackerel, Scomber japonicus, with 1.1%, the 
myctophid Protomytophum crockeri, with 1.0%, and the sanddab 
genus Citharichthys, also with 1.0% of total larvae. These 3 
taxa ranked 27th, 2nd, and 9th in incidence, respectively. These 
10 taxa contributed 89.7% to the total number of larvae collected 
in 1981; the remaining 10.3% was distributed among 138 taxa plus 
the disintegrated and unidentified categories. Of the 10 taxa, 3 
were coastal demersal groups, 2 were coastal pelagic species, and 
5 were midwater species. 


EXPLANATION OF TABLES 


Table 1 - This table lists by cruise the pertinent station and 
tow data for 1981 (including November and December, 


1980), the volume of water filtered and standard haul 
factor for each tow, the percent of sample sorted, and 
the total numbers of fish eggs and larvae. CalCOFI 


cruises are designated by four digits; the first two 
indicate the year and the second two the month. 
Within each cruise the data are listed in order of 
increasing line and station number (southerly and 
seaward directions); the order of station occupancy is 
shown on the station charts (Figures 2-7). Stations 
are designated by two groups of digits; the first set 
indicates the line and decimal fraction and the second 
set indicates the station on the line. Time is’ listed 
as Pacific Standard Time at the start of each tow in 
24-hour designation. Methods for determining tow 
depth, volume of water strained, standard haul factor, 
and percent sorted were described in the methods 


section. The values for total fish eggs and larvae 
represent raw counts (unadjusted for percent sorted or 
standard haul factor). Ship codes are as follows: JD, 


David Starr Jordan; NH, New Horizon. 


10 


Table 2 This table lists pooled occurrences of all larval fish 
taxa taken during 1981 in ranked order. 


Table 3 This table lists pooled counts of all larval fish taxa 
during 1981 in ranked order. Numbers are adjusted for 
percent sorted and standard haul factors. 


Table 4 - This table gives numbers of fish larvae for each taxon 
in 1981, listed by station and calendar month in which 
the tow was taken. Counts are adjusted for percent of 
sample sorted and standard haul factor. Average values 
are given for stations occupied more than once during a 
month. See Table 1 for station and tow data and Table 
6 for listing of stations with multiple occupancies 
during a month. Multiple occupancies occurred when a 
station was occupied more than once during a calendar 
month; in some cases, multiple occupancies resulted 
from separate cruises. The orders are listed in 
"phylogenetic" sequence modified from Nelson (1984). 
Subtaxa within each order are listed alphabetically. 
Page numbers for each taxon are given in the index at 
the end of the report. 


Table 5 - This table is a summary of pooled occurrences of all 
larval fish taxa taken on CalCOFI surveys from 1972 to 
1981. Taxa are listed in the same order as in Table 
4. 


Table 6 - List of stations with multiple occupancies in one month 
during 1981. 
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Composite arrangement of diagrammatic charts showing 
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areas sampled on each CalCOFI cruise during 1981. 
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tows are indicated by a dot; circles designate 
hydrographic stations; diamonds signify STD 
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TABLE 2. Pooled occurrences of fish larvae taken during CalCOFI 
cruises in 1981. 


Rank Taxon Occurrences 
a Engraulis mordax 464 
2 Sebastes spp. 431 
2 Protomyctophum crockeri 431 
4 Leuroglossus stilbius 320 
5 Vinciguerria lucetia 287 
6 Stenobrachius leucopsarus 282 
7 Bathylagus ochotensis DSi 
8 Triphoturus mexicanus 250 
9 Citharichthys spp. Bas, 

10 Cyclothone spp. 200 
10 Lampanyctus spp. 200 
182 Merluccius productus 198 
a3 Sternoptychidae 183 
14 Myctophidae 176 
15 Disintegrated fish larva 169 
16 Bathylagus wesethi 138 
17 Unidentified fish larva 124 
18 Symbolophorus californiensis 102 
19 Ceratoscopelus townsendi 98 
20 Lampanyctus ritteri 97 
21 Diogenichthys laternatus 90 
22 Tarletonbeania crenularis 89 
As Stomias atriventer 88 
as Melamphaes spp. 88 
23 Trachurus symmetricus 88 
26 Citharichthys stigmaeus 87 
27 Scomber japonicus 86 
28 Diogenichthys atlanticus mS 
28 Genyonemus lineatus nS 
30 Lestidiops ringens 69 
Sial Chauliodus macouni 67 
312 Paralichthys californicus 60 
33 Lyopsetta exilis 59 
34 Argentina sialis 58 
35 Sebastes paucispinis 55 
36 Bathylagus spp. 50 
37 Gobiidae 44 
38 Sardinops sagax 41 
39 Bathylagus pacificus 39 
40 Parophrys vetulus 38 
41 Microstoma microstoma 37 
42 Oxyjulis californica 34 
43 Peprilus simillimus 3) 
44 Gonostomatidae 30 
45 Serranidae 27 
45 Diaphus spp. a7] 
47 Seriphus politus 26 
47 Pleuronichthys verticalis 26 
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TABLE 2. 


Rank 


{(GOnit) 


Taxon 


Cottidae 

Glyptocephalus zachirus 
Poromitra spp. 

Sebastes jordani 
Icichthys lockingtoni 
Sebastes aurora 
Ichthyococcus spp. 
Chiasmodontidae 
Hypsoblennius spp. 
Clinidae 

Sebastolobus spp. 
Danaphos oculatus 
Diogenichthys spp. 
Synodus spp. 
Ophidiiformes 

Nansenia candida 
Myctophum nitidulum 
Chromis punctipinnis 
Nansenia crassa 
Pleuronichthys ritteri 
Tetragonurus cuvieri 
Microstomus pacificus 
Sphyraena argentea 
Lampanyctus regalis 
Scopelarchus spp. 
Gonichthys tenuiculus 
Idiacanthus antrostomus 
Scopelosaurus spp. 
Cololabis saira 
Hygophum atratum 
Agonidae 

Paralepididae 
Rosenblattichthys volucris 
Symphurus spp. 
Zaniolepis spp. 
Notoscopelus resplendens 
Sebastes macdonaldi 
Aristostomias scintillans 
Lepidopus xantusi 
Blennioidei 

Hygophum spp. 
Cyclopteridae 
Halichoeres spp. 
Sciaenidae 

Scorpaena spp. 
Hippoglossina stomata 
Macroramphosus gracilis 
Lampadena urophaos 
Bathylagus milleri 
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Occurrences 
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TABLE 2. 


(cont. ) 


Taxon 


Electrona rissoi 
Oxylebius pictus 
Trachipteridae 

Sebastes levis 
Tactostoma macropus 
Brosmophycis marginata 
Notolepis risso 
Hygophum reinhardtii 
Macrouridae 
Benthalbella dentata 
Syngnathus spp. 
Scopelogadus bispinosus 
Atherinidae 

Icosteus aenigmaticus 
Xystreurys liolepis 
Gerreidae 

Hypsopsetta guttulata 
Coryphaena hippurus 
Stomiiformes 
Scorpaenichthys marmoratus 
Exocoetidae 

Prionotus spp. 

Loweina rara 
Semicossyphus pulcher 
Haemulidae 
Pleuronichthys coenosus 
Scopelarchidae 
Platichthys stellatus 
Girella nigricans 
Valenciennellus stellatus 
Notolychnus valdiviae 
Caulolatilus princeps 
Photonectes spp. 
Cheilotrema saturnum 
Gonostoma spp. 
Physiculus spp. 
Psettichthys melanostictus 
Ophidion scrippsae 
Ceratioidei 

Gempylidae 

Hypsypops rubicundus 
Roncador stearnsii 
Carangidae 

Seriola lalandi 
Ophiodon elongatus 
Aulopus spp. 

Gadus macrocephalus 
Pleuronichthys decurrens 
Pleuronichthys spp. 
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Occurrences 
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TABLED 2 (cont, ) 


Rank Taxon Occurrences 
32 Hemiramphidae il 
iS 2 Hexagrammidae 1 
32 Sarda chiliensis iL 
eS 2 Evermannellidae iL 
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TABLE 3. Pooled numbers of fish larvae taken during CalCOFI 
cruises in 1981. Counts ane adjusted Gor percent Cf 
sample sorted and standard haul factor (see text). 


Rank Taxon Count 
1 Engraulis mordax 484269 
2 Sebastes spp. 47046 
3 Vinciguerria lucetia 36736 
4 Leuroglossus stilbius 25683 
5 Merluccius productus 18736 
6 Stenobrachius leucopsarus 15640 
7 Triphoturus mexicanus 12386 
8 Scomber japonicus 7986 
9 Protomyctophum crockeri W207 
10 Citharichthys spp. 7082 
hal Genyonemus lineatus 6764 
12 Bathylagus ochotensis 6308 
13 Sardinops sagax 6047 
14 Trachurus symmetricus 4013 
15 Cyclothone spp. 3663 
16 Bathylagus wesethi 2828 
17 Disintegrated fish larva Daal: 
18 Myctophidae 2614 
1/9 Diogenichthys laternatus 2606 
20 Lampanyctus spp. 2305 
Prt Sternoptychidae WS)IEP2 
22 Sebastes paucispinis 1793 
23 Seriphus politus 1742 
24 Citharichthys stigmaeus 6S'3 
25 Ceratoscopelus townsendi 1559 
26 Unidentified fish larva 1374 
27 Lampanyctus ritteri 1354 
28 Paralichthys californicus 1192 
29 Tarletonbeania crenularis 1103 
30 Symbolophorus californiensis 1063 
Shit Argentina sialis 1060 
32 Lyopsetta exilis 998 
313) Bathylagus pacificus 956 
34 Sebastes jordani 938 
35 Stomias atriventer 900 
36 Melamphaes spp. 833 
37 Diogenichthys atlanticus 822 
38 Cottidae 754 
39 Serranidae 697 
40 Oxyjulis californica 675 
41 Chauliodus macouni 621 
42 Diaphus spp. 589 
43 Parophrys vetulus 559 
44 Bathylagus spp. 552 
45 Gobiidae 541 
46 Lestidiops ringens 528 
47 Peprilus simillimus 442 


54 


TABLE 3. 


(cont. ) 


Taxon 


Hypsoblennius spp. 
Glyptocephalus zachirus 
Synodus spp. 

Microstoma microstoma 
Chromis punctipinnis 
Sebastes aurora 
Sebastes macdonaldi 
Pleuronichthys verticalis 
Icichthys lockingtoni 
Clinidae 

Gonostomatidae 
Diogenichthys spp. 
Sebastolobus spp. 
Ophidiiformes 

Lepidopus xantusi 
Sphyraena argentea 
Nansenia candida 
Ichthyococcus spp. 
Danaphos oculatus 
Poromitra spp. 
Microstomus pacificus 
Tetragonurus cuvieri 
Symphurus spp. 
Chiasmodontidae 
Blennioidei 
Pleuronichthys ritteri 
Nansenia crassa 
Myctophum nitidulum 
Lampanyctus regalis 
Idiacanthus antrostomus 
Sciaenidae 

Tactostoma macropus 
Scopelarchus spp. 
Hygophum atratum 
Gonichthys tenuiculus 
Sebastes levis 
Scorpaena spp. 

Agonidae 

Halichoeres spp. 
Cololabis saira 
Scopelosaurus spp. 
Zaniolepis spp. 
Notoscopelus resplendens 
Hippoglossina stomata 
Rosenblattichthys volucris 
Cyclopteridae 
Paralepididae 
Haemulidae 

Bathylagus milleri 
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TABLE 3. 


Rank 


((EOME,.») 


Taxon 


Gerreidae 

Brosmophycis marginata 
Hygophum spp. 
Aristostomias scintillans 
Semicossyphus pulcher 
Oxylebius pictus 
Platichthys stellatus 
Trachipteridae 
Benthalbella dentata 
Lampadena urophaos 
Notolychnus valdiviae 
Hygophum reinhardtii 
Electrona rissoi 
Exocoetidae 

Icosteus aenigmaticus 
Macroramphosus gracilis 
Evermannellidae 


Scorpaenichthys marmoratus 


Stomiiformes 
Macrouridae 

Syngnathus spp. 
Notolepis risso 
Atherinidae 
Scopelogadus bispinosus 
Coryphaena hippurus 
Pleuronichthys spp. 
Prionotus spp. 

Loweina rara 

Girella nigricans 
Xystreurys liolepis 
Hypsopsetta guttulata 
Cheilotrema saturnum 
Valenciennellus stellatus 
Scopelarchidae 
Caulolatilus princeps 
Pleuronichthys coenosus 
Seriola lalandi 

Sarda chiliensis 
Ophiodon elongatus 
Carangidae 

Photonectes spp. 
Pleuronichthys decurrens 
Ophidion scrippsae 
Roncador stearnsii 
Physiculus spp. 
Gonostoma spp. 
Hemiramphidae 
Gempylidae 

Aulopus spp. 


56 


TABLE si. (cont -) 


Rank Taxon Count 
141 Ceratioidei 5 
147 Psettichthys melanostictus 4 
147 Gadus macrocephalus 4 
147 Hypsypops rubicundus 4 
147 Hexagrammidae 4 

Total 738806 
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TABLE 4. 


Cyclothone spp. See 
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(cont. ) 


TABLE 4. 


Sternoptychidae (cont. ) BRE CT oe Sa 
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(cont. ) 


TABLE 4. 


Sternoptychidae (cont. ) 
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(cont. ) 


TABLE 4. 


Chauliodus macouni 
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TABLE 6. List of stations which were occupied twice in 
one month during 1981. 


Station Month 


96.7 29.0 


96.7 30.0 
96.7 32.0 
96.7 35.0 


96.7 40.0 
100.0 292: 
100.0 30.0 
100.0 35.0 
100.0 40.0 
OSes 29.0 
HOSS 30.0 
103.3 35.0 
103.3 40.0 
106.7 31.0 
106.7 32.0 
106.7 35.0 
106.7 40.0 
110.0 35.0 
110.0 40.0 

60.0 50.0 


DANDNAAAAGAGAAGAAAAAA SL SF S&F re bree heb hb ee bebe 


60.0 52.5 
60.0 55.0 
60.0 60.0 
63.3 50.0 
63.3 52.0 
63.3 55.0 
63.3 60.0 
63.3 70.0 
66.7 49.0 
66.7 50.0 
66.7 55.0 
66.7 60.0 
66.7 70.0 
66.7 80.0 
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erseles OGM ey ae iencrs eyeie che cre avai sua Sere eo ccs euch che wiemaveter el oer ors 86 
EO SEAN NODS Mis OTIS! | Citas laa Giievais Wie) e Sie. Sule al ore arate: Sreene he 87 
NOEQIZONS: ILS BoesooobsoocobodoonbooobonbooUD OOO. 88 
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Aulopoidei 
Aulopidae 
MED TTCNIURSS SSN Nae aici ot ov ok a ops osha ches oh oot onion os ay ax'otw oj ObGyn as oar esas ep. we eee 88 
Chloropthalmoidei 
Notosudidae 
SCOVENOSAMRUS: |SWPia csi cisiaishaiel @ a a a ar cicries oreo) aanel erased ah aan 88 
Scopelarchidae 
Benthatbelia Geneaea oa nece cas cawannns mame a waa cas 88 
Rosenblattichtiys: V@QEUGEES «....4.6000sescnnnenen 89 
SEQ ATEONUS SPDs, leie a aie 0 erie ai oe 0. Ce mi aye iG Aas Say Stapp ce /Shiclia 89 
Myctophoidei 
MYSCOCMIGMS 20 cme aa JaneW ass Aas n en's damemeaaspamaneasdue 89 
Lampanyctinae 
€Ceratoesecapelus: COWNSENGT 2c. csnmeewenuaeancamemes 92 
TAREE IMI ah ooh oa e8 25 Fah av i, Sp bp airs gape cen Sha A Gn eo 93 
RIES OTIS TION ag avo a aso moj me @ oh Tai Oem aie, D shs eee as 94 
PLP BTS 7 US J 0 eee eC ES CECI ICEC Cyt ce UBT REA eneS ECE ee 94 
TURRETS! PTS as iat an a we eee a) aS RHMRNS WRI NIm eee QTE 97 
TES INT: ET I aca. ma a 0s ns iy San aah Gato ims my ie eh Salle 97 
Rotel ychmiat ValGQiviae «..sacnsn nena sannncesemeae 99 
Notescopele@s resprendenms 2 on. ee mc ewe ena wiga 99 
Stenobrachius LOWUCORSARWS «. «0.4 senmacaannneceeaes 99 
EVP PMOCMFUS MXR CANIS ooo ayers enh & ae epigiernes wie eayan ae EOL 
Myctophinae 
PNR PEI CUES: SIE aa saa ks wee i A es iw ni Sma Regan 104 
Diogemi CHPhysS QFEARERCUS nn. kn ke 5 wera Wee ee 2A 105 
Dregent Chtbys Laherpatus ... ..asen eves ancaweeas es 106 
ERGCESOGE FESS a4 5 aie and ac wwe uo nneenlin wi 107 
GOMECMERSS ESMIGICHIBS 22 .n cen ne amines aanemactaa a 107 
EAD CREWENIOTEDIIIN SOR aA aves ack eed apadion Fa opal ainy oA LGes a Tesla alana ebaned.< iota ate 108 
IEG CREMOURGINTY °GEIE PCE a. a, ak as ica as nn as ca (att ae 9s Aa Pe Saha A as ak aioe ES 1a a 108 
Pypophart FeLPRARGETE 2 ck enw ean nanlumm anaes 108 
EORDGRIAS TPM 6 sisi ain Kawa Wadd a ain ON Ne emeyaine 109 
Myectopivwm WEEP A MM nn ce in i hk ene eects 109 
PECEOMVEEORPRUM GROCKEEE | s.a «asic aera suse acai alianain lar auenbhiquens 109 
Symbolopherus califermbemsiS ..ccacaccansacneanens 412 
Tfarietonbeamnia CYrenulartsS .<nc«canadanwwaneaacia as 114 
Synodontoide 
Synodontidae 
FORGES, CS GICS RE RR ROR OREO IIE Oe ern RR ORR Roe LES 
Gadiformes 
Gadidae 
GAGS: MAGCTOCCWIGUUS Qian aa maa am Ae eh ale mm eee PRS 
Merlucciidae 
Meriuccaes PEOGMCERS .saas nds a ens ann aad pees LS 
Moridae 
PE COR A IS ia ka > ao leg ye en oh eee 118 
DGS TeeyaMste Ht RUS 8 a asta chess) eu con es has evades ena mene eee Ate S an ee ae a tan 118 
Oe GEE Gees ons eka k se de ah eae > 8 489 oe ea ade eee 118 
Bythitidae 
DEGGIE VEES BATS «cane acanarcaarinnn an awe s 119 
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Ophidiidae 
OP MTAMEMMSETAPDPISAC sie « ¢.<\ v\e 016s o's os!'s 5 ©. so ayele 5) svete 119 
Lophiiformes 
CEGae Nome deter ee beret e Stes oo oc & 0 Slee SISOS err. ener eer oie 119 
Beloniformes 
LREYCISVENETGIDO®, 5 a'declid. Grd Ga Os0s0 GiGe0 i ONCE CRO RUUD FONCHOND NOHO EOE LOMO, 5, OO cb 119 
Hem easciit erela mike le foo Yee ls wives iiwrle aw le! oleate 'oWete setae s SH of 119 
Scomberesocidae 
COMOMADT SMSAIMZAY Ieite's 1s lo 6s Peo: 5.080 On 0NG aha OnB.oc seecuretatets 119 
Atheriniformes 
PCTNS WeeTDRIGH A Clare actts omeitolfoite Fe feke Hoifolta iil le, tone) © ekekels iolis, erenelonenel ote etstets eck 120 
Lampriformes 
Uararace NSCLC! wedatevs tye cece! ai) wie ss) ses fo nelle eligi cele) sues s srehele eile 120 
Beryciformes 
Melamphaidae 
MIBIBIIOAIOS “AYIG os doocoduonovdscoc0odbO CO OOOS 55 ON LAO) 
Poromi Eta SPps «.... ss. «,¢ Bs ialchans tara is iste a bceenees <Paptele eee 
Scopelogadus bispinosus ....... See es NEG On ach Cac or ene AD? 
Syngnathiformes 
Macroramphosidae 
MacCeOLrampnosus | GiaACTIUS wera <-> <)s +) si «1 e) <= =) ee 50000 WA 
Syngnathidae 
SWinemMenciniwie BI coodoudoooD dO GcmDmoOO NOOO COO OGO DOS 0272 
Scorpaeniformes 
Cottoidei 
iNe(einevelevss Ae Geo.n 0 OOo Oe OOo UO OOOO 6 id O6 Risto statiensthea- ee. 123 
GHAEICHS Qeoas Boo oO obo OOD 6 Otho oOb.o OG UI COO DOO OU OTe WAS} 
Sconpacnnchntays MmarmOoracus «= sso skeetv ese = 1/23 
CY CHGPECE NAS ea Sm netae sp otel 15) cies sss So O.c obo DC oO oC moo OC Ua 124 
ls(eScaopseimiulCleAS coucocoaucocoac Sooo OooCOD OOD COCO OD DDDOODS 124 
Ophidion elongatus ..... Ape eauaiier o}icvelienst sueiievorerne euevone «ewan 124 
OMY DEDIMS *pPLCGEUS © sees 5 sis Ogos deb oocop os oms cj ooo SF 124 
Maven Olay eihisr yo Ney Gogo 6 BOO UO Or OOO ODDO 7S 124 
Scorpaenoidei 
Scorpaenidae 
DCOBVACIA SPD) area elelelelel SOG0S5o0500S6G0000000005n06 AS) 
SAVMSEOS Gio aooundcqgoGooDooco coco oDD DODO DOO ORUE 2S 
SEOISESS BWR! gohococouo dopo sab do DODO KD OOO dU UD DOGO 128 
SEDASCES. JOLAAMT Vsiere oss wees © oe eve Od Ooo oO om S 129 
SEDASECS “LEVIS aa < mooseieiw bo eetonene aerate «Oise ere OG). «: 129 
SebaSteS mMaCdONalGT “cio. ele a se 0% 06 vos EO NG Coro O 130 
SERASECS PAUCT SPITS otc oye siete = sie) ois! «= bewoneuenetekeselspeeete 130 
SAO EOIODIS Gye ScocosucooucuedaodO FOOD OOOO doo iLS}al 
Triglidae 
EA OMO CL S# ISP ion faploits 4o fa Va le hella loko oho allel/« le ial Siete tenets erent ee 134 
Perciformes 
BILEMIULOICISd sos osonsooU COO DOA O ANDO UO OOD DC OOOO OG BSI Oech once IBA 
Blenniidae 
ENP SOO MOCNAIUIS: ISPPicw forse hoxwiioKewon on oneaapsteheus) eleliel eke tele’ sl ei.eis fetes SZ 
GULAIMIUCES < o.5'G.6. 6.6 5 G0 Od CIO ORD IOIOID Cao COD ORC RCRD Gl 0-0 0-010 Orona © 132 
Gobioidei 
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Meee os oh cia. ining cise ines Ine Al lm sae lee Gisele es, a aeons a ee 133 
Icosteoidei 
Icosteidae 
TeESSECOUS. FOOT OMAETOUD. 66 pic Sot ne peeniabaens ss pannk 134 
Labroidei 
Labridae 
PAatTeCRRCEPS, GMs aaacdencetaasdnsneoces ene tbh hamke > 134 
OD UE RS CAM WRORMECA: (ie) eisiels eis 0s sshw Gilets, WR abo aroha ee 134 
SeCmT COSSYPRUS. PIEMCHEP 5 nino oo on es a 2 Sala Ri ORS ale eS 1355 
Pomacentridae 
CRRGMES. PUMMCED PEO oi nin oo 6 ne oon we is ws eat ene inten 135 
PYPSYPOPS PUBPEUMCUS coin eos nis 5 nn oo © 6m oie cow iow sbemienn 135 
Percoidei 
CSE OUCPIOee pee sac os ae eas dalla ass aisle asa x Midawahala aiakpaen 13.5, 
SieRenE Oar Shae ATI 9 oo ai co8 oo Salo! hata Wid aa al ae al at ahaa eee) ate 136 
FraCHUEEUS: SYMMEECRRCHS | oo oo in s)islisie' e's allel BS ale giataleiionw wake #1 © 136 
Coryphaenidae 
Carypraena Wii PRUFES x.<.n ea Ss) 6 a's ail «Sie seins a we ole os 'S7 
BEEPS coo cca desea cwsate Sates ae td aed $37 
SE IEPR MR os se at ne oa enol a ac aaa dle debe Eee 137 
Kyphosidae 
Ciset ie PES Cans 2s os cddsod secede as 8 ORAM eRIAR 138 
Malacanthidae 
CariGhati ius PREMEODE nw ase own te 4 ae 8 2 a oes 138 
SCR ACHUARE oo ec Se ew Ae Aw Site sO Sea ed wale Oa wale leaks 138 
Cheri letreme SACOM 2.666606 cdascsdadacan ads sce awn 138 
ECemyonenws i RICARUS 20655 Sane a wed eames oc cheismcie 138 
RemGadGr ACCA ENSEE |. Fas ens ealdits new mnwomdaee ns 139 
Sens MNCS 2 ds cca aaa AdAKa ARR eA De ees 139 
BORO. oe Ae a os oS SA ae Se eee ae 5 OSs Oe SRA ewe eee 140 
Scombroidei 
Gomer tiae <2 oo oes sobs Kdea aaa ee oad BOSSA Sam se aeeon 141 
Scombridae 
Sanda CHPERCHSES 505 65 Se etou sek SSS ae eee Soe ee 141 
SCOURS FapOMLCUS 55.6 acs ce dascnaaads es SOawenewan« 141 
Trichiuridae 
Lepraepus- ManGUS? -42c50siehde wes daGGks aeaweweawn << 142 
Sphyraenoidei 
Sphyraenidae 
Spnyraena. angenGea) .5.e4saecceacnaasacaosaGans ans 143 
Stromateoidei 
Centrolophidae 
Feientiwe. VoordNngeons © 26.66 ks sabes aaae es baean seas 143 
Stromateidae 
PAE OTE RSE (SEE NE PPESS. (lo be [ots pode data eins 4 Galdsodls wens Callglig pis a nis 143 
Tetragonuridae 
TetragenuruUus. CHVIGFI) 2asbancawsaseaas hese ebee sited 144 
Trachinoidei 
Ch aASMOGOMENGAAST We sncccucveneneuceueucueue dowels ceketalts (lies iniintietelsliesiatere elias io 145 
Pleuronectiformes 
Pleuronectoidei 
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Paralichthyidae 
ETC IS, (SPP loys eyseite is (i's (ot oiieiioie fetes «veils storie site gue Re teva os 
SuetaGHecne mys SCLOMACUS: s)s.0 2 esis e 6 e apeteues ote 6 suehete Oheue 
ERM DOGLOS SIMA SCOMACA™ +.,.clece's nod ais aise sas Ses we See ote 
PAGAISUCIICM YS ACALDEEOTNLCUS. six fo sie tavaiis'« & Severe Ses Ss 8 
XS C UE SRO NOLED LS! a cetetahee acehersve: sie anv siteelene. «lsusreus eter 
Pleuronectidae 
Givpeocepnanus \ZACHT EUS: 0% ois 6.0.5.5 3 316 oe ee be ws ene Sees 
EMMOSCISDCicel CheswUlLeNee) So Gad aon boo Mobo noob od odo ads 
TEV ODSC Ee AC TLS. este! ots: 5. one 4) Sts) A Beh Sel Susiies stieys. 6 seis) 6 shake 
MNCLOSECOMUS PACT EA CUS stele skis sess @ euclevs 6% oie wlslelee ae 
IPBYEC/I MAYS WHEW Sooaqonos dood oGeeneoooneeoudcEGE 
Piatra cheny Sa SCOLUVACUS' << 66s 6 «:s s/s\ee sole )o © sissies Bee se 
PNCUFONMUCHEINYS SP Dis aieveters: cleneie stehel ols ie ele Breer ene eter eee 
PHCUGONNCHEMYS (COCNOSUS! xe' its s <6 s.0.0 4. 60, sieie10 2 see is 
PHCUGONTEREMYSVGCCUGTENS sis 2616s <iie.¢0 6, «4,51 o/s, 01 elles aie 
PREUTONL CHEAVS  ETEE OTL Sic. ate ie lee stele iei-cue sys) 5.8 sw 6 anes 
PHCUTFONUCHEDYS) ViCTELCALUSE «sss, <i 6.6. eisi-svepisiel eos oes one 
Pseteichehys METANGSEDLCEUS Oa sicisiss Sus. 6 le-Sl ers er ave. eee eners: < 
Soleoidei 
Cynoglossidae 
SMa Nwicwis Bio coaoacdoaonogono ocd obo oouUDHooUb GO 
Dasinteqre teal i Slay dat vVidhe ain crate ch ci) «one Dies eere: oils! Solel sauerareveree oueye 
Uniidentittvec wrush a aTrvia ..e.s7enencko: cro vepeteue re Gia ois) cuowae (el slo ava e asters c 
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